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Introduction
Bones are irregular structures that have elevations, protrusions and open areas for passages of vessels and nerves, these impressions are called bone accidents. These accidents are generated by several factors, such as fixation of the skeletal muscles, vessels and nerves transiting the bone surface, ligaments attaching to the ends of the bones and some viscera using them as a point of support. 1 Some accidents may not be present in the most individuals, being considered anatomical variations, such as the supratrochlear foramen. The supratrochlear foramen is located in the distal portion of the humerus and is formed by the absence of the septum that separates the coronoid fossa and the fossa of the olecranon (Merckel, 1825). 2 Some authors suggest that the supratrochlear septum is not perforated in the embryonic development, and that it is intact up to 7 years of age. 3 Its development occurs more frequently during adolescence or in adulthood, due to the incomplete ossification of that region . 4 Anthropologists argue that SF is more common in individuals of ancient civilizations when compared with contemporary populations, as well as present in primates, being considered a phylogenetic characteristic. 5 There have been reports that the presence of SF is associated with a narrowing of the medullary canal in the distal humerus. 6, 7 Keywords ► humerus ► supratroclear foramen ► anatomical variations ► radiology ► phylogeny Abstract Introduction The supratrochlear foramen (SF) is located in the distal portion of the humerus, formed in between the coronoid fossa and the olecranon fossa. Is associated with a narrowing of the medullary canal in the distal humerus, in addition to being a phylogenetic characteristic, more common in ancient populations. The objective was to evaluate the incidence of the supratrochlear foramen, it's shape, dimensions and translucency of the septum. Materials and Methods A total of 141 humerus adults, 72 right and 69 left-handed individuals from the collection of the Human Bone of the Academic Center of Vitória-Brazil. The format was classified as oval, round, irregular and cribriform. The vertical (VD) and transversal (TD) diameter were measured and the translucency of the septum was observed. Results Of the 141 humerus, 19.8% (28) had SF 39.3% (11) on the right side and 60.7% (17) on the left side. The oval was the most recurrent, found in 39% of the cases and the translucency was identified in 78% (110) of the bones. The mean VD was 3.653 mm and 3.492 mm on the right and left sides, respectively. The mean of the TD was 4.853 mm on the right side and 5.427 mm on the left. The area averages were 19.633 AE 20.57 mm2 on the right side and 19.919 AE 19.24 mm2 on the left side. Conclusion The knowledge of SF favors the preoperative procedures of patients with fractures in the distal humerus, necessary for the surgeries in the region.
Knowledge of this association plays an important role in the intramedullary fixation procedure, since this region is commonly affected by fractures, especially in early childhood. The width of the canal is statistically smaller in humerus with SF, which can directly affect the entry point of an intramedullary fixation rod. 8 In this context, the objective was to evaluate the incidence of the supratrochlear foramen, its shape, dimensions and translucency of the septum of this region.
Methods
Eighty-six adult human skeletons were used, where 55 had right and left side humerus, 17 only right side humerus and 14 left side humerus, totaling 141 bones. Being 72 rights and 69 left, coming from the collection of the Human Bone Collection of the Academic Center of Vitória-Brazil, authorization number CAAE 43228015.0.0000.5208. The presence of SF was observed, and when present they were classified according to their shape (oval, round, irregular and cribriform) (►Fig. 1). Measurements of vertical diameter and transverse diameter were also performed using a Lee Tools® 150-mm stainless steel digital caliper. The SF area was calculated through the ImageJ 150i program, from photographs of the bones. The translucency of the septum was also observed, placing the lower end of the humerus against the light of a negatoscope (►Fig. 2). For the data analysis, a normality test was used, and then the parametric (Student ttest) and non-parametric (Mann-Whitney) tests were applied.
Results and Discussion
Of the 141 bones studied, 19.8% (28) presented SF. The highest prevalence occurred in left side 60.7% (17) , corroborating other authors. 9-11 However, Nayak et al 12 described a prevalence of 44.5% on the right side and 26.8% on the left side, differing from our study. Already Singhal and Rao 13 identified a prevalence of 27.9% on the right side and 27.8% on the left side. The intermittent pressure of the olecranon and the coronoid process in the septum of the humerus can potentially lead to bone resorption and the formation of SF. 14 If mechanical stress is the causative agent, we can infer that SF is more frequent in the side that the individual has a higher prevalence of use, such as the right side in the case of rightists.
SF is a phylogenetic feature, also found in primates, and which can be inhibited by a more robust member. Explaining the higher frequency of SF on the left side observed in our study. This fact is due the intermittent pressure in the region resulting in hyperemia and strengthening of the bone septum, 15 which occurs on the right side in right-handed individuals, generating a more robust member compared with the left one. According to Paraskevas et al. (2012) , 16 there is an association between SF and presence of the supracondylar process, however, in this study, only one humerus was identified with the presence of the supracondylar process, not associated with SF (►Fig. 3).
Regarding the SF format, the oval type was the most recurrent, found in 39% of the cases, corroborating the study by Kumar et al. (2015) 17 (►Fig. 4). The translucency was identified in 78% (110) of the analyzed bones; If there is a poor radiological interpretation, SF can be confused with osteolytic or cystic lesion at the distal humerus, an important finding during radiological examinations . 8 In relation to the SF measurements, the mean vertical diameter of the SF was 3.653 mm (0.5700-7.860 mm) and 3.492 mm (1.230-8.330 mm) on the right and left sides, respectively. The mean crosssectional diameter was 4.853 mm (0.3900-9.870 mm) on the right side and 5.427 mm (1.770-11.25 mm) on the left side. The difference between the two sides was not significant (►Table 1).
The area averages were almost identical, 19.633 AE 20.57 mm 2 on the right side and 19.919 AE 19.24 mm 2 on the left side (►Table 2). The knowledge of the VD and TD of the SF helps in preoperative procedures of orthopedic surgeries, as well as the awareness of the various forms and dimensions of this foramen may help to avoid errors in the interpretation of radiographs. 16, 18 
Conclusion
The knowledge of SF improves the understanding of the distal humerus region, favoring the preoperative procedures of patients with fractures in this region, necessary in the practice of orthopedic surgeons and radiologists.
